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SOLUTION: The gas injection head having several gas injection nozzles on a 
main body of the gas injection head comprises, the gas injection nozzles 18 
which unitedly joints a gas -spouting thin pipe part 18-2 and a screw part 18-1 
provided on the rim of the thin pipe part 18-2, and the screw part 18-1 which 
is screwed in a screw part 23 provided in the gas injection head body 15. 
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" NOTICES * 

Tapan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
1. **** shows the word which can not be translated. 
).In the drawings, ^y words are not translated. 
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Claim(s)] 

Claim 1] It is the gas injection head which considers a nozzle as the composition which joined in one the capillary 
lection which blows off gas, and the screw section prepared in the periphery section of this capillary section, and is 
'characterized by to constitute from screw **** in the screw section which prepared this screw section in the 
iforementioned gas injection head main part by carrying out the aforementioned blow of gas in the gas injection head 
vhich plurality carries out a blow of gas to a gas injection head main part, and has a nozzle. 
Claim 2] It is the gas injection head which considers a nozzle as said heart-like multiplex pipe composition 
corresponding to two or more sorts introduced into a gas injection head of gas, and is characterized by having carried 
jach blow of gas and constituting a nozzle from screw **** in the screw section which constitutes this multiplex pipe 
ind which was formed in the aforementioned gas injection head main part, respectively by carrying out the 
iforementioned blow of gas in a gas injection head according to claim 1 . 

Claim 3] The gas injection head characterized by preparing the seal member which prevents the aforementioned gas 
vhich carries out a blow of gas and leaks through between the screw section of a nozzle, and the screw sections of the 
iforementioned gas injection head main part in a gas injection head according to claim 1 or 2. 
Claim 4] It is the gas injection head which carries out a blow of gas to a claim 1 or any 1 term of 3 in the gas injectio 
lead of a publication, and is characterized by a nozzle being heated or cooled by heat transfer or radiation by the heat 
cooling means arranged at the circumference. 

Claim 5] The CVD system characterized by using a gas injection head according to claim 1 to 4 for the aforemention 
5as injection head in the CVD system which has a reaction chamber, injects reactant gas from a gas injection head 
owards the substrate arranged to this reaction chamber, and forms membranes on this substrate. 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

The technical field to which invention belongs] this invention relates to the CVD system using the gas injection head 

ind this gas injection head which inject the reactant gas (material gas) of a CVD system, 

0002] 

Description of the Prior Art] Drawing 1 is drawing showing the example of outline composition of the CVD system 
)ossessing this conventional kind of gas injection head. In drawing 1 , 101 is a reaction chamber (membrane formatio 
oom), the substrate installation base 102 which contained the heater in this reaction chamber 101 is arranged, ^d the 
;ubstrate 103 is laid in this substrate installation base 102. the field which the gas injection head 104 is arranged at th 
ipper part of a reaction chamber 101, and counters the substrate installation base 102 of this gas injection head 104 -- 
nany blows of gas - carrying out - a nozzle - a hole 105 being formed and introducing material gas (reactant gas) 1 
nto the gas induction-room 108 section in the gas injection head 104 from a gas inlet 106 — each blow of gas — carry 
)ut - a nozzle ~ from a hole 105, toward a substrate 103, reactant gas blows off and membranes are formed by the fr 
ace of the heated substrate 

0003] Drawing 2 is the enlarged view of a nozzle portion, a nozzle - as for the hole 105, Path d is an upstream from 
larrow diameter portion 105b with a small path dl at large major-diameter section 105a and the downstream the 
conventional above-mentioned nozzle — the hole 105 was punched by machining However, punching by machining h 
he problem that variation arose in the aperture, moreover, a nozzle - since the paths d and dl of a hole 105 are small 
)rocessing drill is thin and needs to make delivery of processing late hundreds of nozzles - great time is needed in or 

0 form a hole 105 with machining in order [ furthermore, ] to also generate the trouble to which a drill breaks in the 
niddle of processing and to take out the drill which broke in that case processing - the hole became 
arge and all one factor of aperture variation had become Thus, when variation occurs in an aperture, the thickness 
brmed on a substrate 1 03 also has the fault of not becoming uniform. 

0004] moreover, a nozzle ~ m order to carry out temperature control of the material gas with the heat carrier which 
brms the thermal path 109 near the hole 105, and passes along this thermal path 109 - a nozzle - length h of a hole 1 
- inevitable ~ long ~ becoming - the nozzle from the difficulty of processing ~ the path of a hole 105 must be made 
;ome extent thick however - in order to spray material gas 107 on a substrate 103 uniformly from a gas injection hea 

1 nozzle - it is necessary to extract the path dl of a hole 105 up until last minute (for example, phi= 0.5mm or less) 
0005] 

Problem(s) to be Solved by the Invention] It was able to be made in view of the above-mentioned point, the above- 
nentioned trouble can be removed, and the diameter of a nozzle can be extracted up until last minute, and this invent 
lims at offering the CVD system using the gas injection head and this gas injection head which can fully take nozzle 
ength in order manufacture is easy and to carry out temperature control with a heat carrier. 
0006] 

Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the gas injection head 
vhich plurality carries out a blow of gas to a gas injection head main part, and has a nozzle, the blow of gas of the 
nvention according to claim 1 is carried out, and a nozzle considers as the composition which joined in one the capill 
lection which blows off gas, and the screw section prepared in the periphery section of this capillary section, and it is 
characterized by to constitute from screw **** in the screw section which prepared this screw section in the gas injec 
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lead main part. 

0007] Since the blow of gas was carried out as mentioned above, the nozzle was considered as the composition whic 
oined the capillary section and the screw section in one and it considered as screw **** composition at the screw 
lection which prepared this screw section in the gas injection head main part That what is necessary is just to form th 
arge hole and the screw section of a path which insert the capillary section in a gas injection head main part, since, as 
he hole and the screw section which moreover insert these capillaries section, it is completely unrelated to material g 
)lowing off, coarse processing is enough as them and it becomes easy to process them. 

0008] In a gas injection head according to claim 1, the blow of gas of the invention according to claim 2 is carried ou 
lozzle is considered as said heart-like multiplex pipe composition corresponding to two or more sorts of gas introduc 
nto a gas injection head, and it is characterized by constituting from screw **** in the screw [ which constitutes this 
nultiplex pipe ] section with which the nozzle was formed in the gas injection head main part by carrying out each bl 
)f gas, respectively. 

0009] Since it constituted from screw **** in the screw section which carries out a blow of gas as mentioned above, 
considers a nozzle as said heart-like multiplex pipe composition, and carries out each blow of gas and by which the 
lOzzle was formed in the gas injection head main part, respectively Like the above, that what is necessary is just to fo 
he large hole and the screw section of a path which insert the capillary section in a gas injection head main part, sine 
IS for tiie hole and the screw section which moreover insert these capillaries section, it is completely unrelated to 
naterial gas blowing off, they come out enough by coarse processing, and it becomes easy a certain shell and to proc 
hem. 

0010] Invention according to claim 3 is characterized by preparing the seal member which prevents the gas which 
carries out a blow of gas and leaks through between the screw section of a nozzle, and the screw sections of a gas 
njection head main part in a gas injection head according to claim 1 or 2. 

001 1] Even if it carries out a blow of gas and makes coarse some processings of the screw section of a nozzle, and th 
icrew section of a gas injection head main part by preparing a seal member as mentioned above Since the gas made in 
he method of leakage through during this period is prevented by the seal member, processing of the screw section an 
he screw section is easy for it. And since the material gas supplied to a substrate turns into only gas which carries ou 
)low of gas and passes along the capillary section of a nozzle, it can supply uniformly the material gas which passed 
ilong much capillary sections on a substrate, and the membrane formation of uniform thickness of it is attained. 
0012] In the gas injection head of a publication, the blow of gas of the invention according to claim 4 is carried out t 
daim 1 or any 1 term of 3, and a nozzle is characterized by being heated or cooled by heat transfer or radiation by the 
leating cooling means arranged at the circumference. 

0013] As mentioned above, by carrying out a blow of gas, since a nozzle considers the capillary section and the sere 
lection as the composition joined in one, it can perform heating or cooling of a heating cooling means effectively by 
engthening this capillary section. Moreover, by lengthening this capillary section, a blow of gas is carried out and 
)rocessing of a nozzle and processing of the installation section are not with a bird clapper exceptionally difficult. 
0014] Invention according to claim 5 has a reaction chamber, injects reactant gas from a gas injection head towards t 
lubstrate arranged to this reaction chamber, and is characterized by using a gas injection head according to claim 1 to 
or a gas injection head in the CVD system which forms membranes on this substrate. 

0015] Since a CVD system is constituted using the gas injection head according to claim 1 to 4 which has the above 
)perations, material gas can be uniformly supplied on a substrate and it becomes the CVD system which can perform 
miform membrane formation of thickness. 
0016] 

Embodiments of the Invention] Hereafter, the example of a gestalt of operation of this invention is explained based o 
Irawing. Drawing 3 is drawing showing the example of outline composition of the first operation gestalt of the CVD 
lystem possessing the gas injection head concerning this invention, 10 is a reaction chamber (membrane formation 
oom), the substrate installation base 1 1 which contained the heater in this reaction chamber 10 is arranged, and the 
lubstrate 12 is laid in this substrate installation base 11. The exhaust air system which is not illustrated is connected a 
exhausted by the exhaust port 13 (reduced pressure). 

0017] The gas injection head 14 is arranged at the upper part of a reaction chamber 10. The gas injection head main 
.5 of the gas injection head 14 is provided, and, as for this gas injection head main part 15, the material gas induction 
oom 16 and the material gas inlet 17 are fomied. Moreover, a large number carry out a blow of gas to bottom wall 15 
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vhich coxmters the substrate installation base 1 1 of the gas injection head main part 1 5, and the nozzle 1 8 is formed. 

oreover, the heat carrier entrance 1 9 and the heat carrier outlet 20 are established in bottom wall 1 5a which counter 
he substrate installation base 1 1 in a reaction chamber 10. moreover — between the upper part in a reaction chamber 
ind the lower parts of the gas injection head main part 1 5 - a seal - tiie member 21 intervenes 
001 8] Drawing 4 is the enlarged view of the nozzle section (the A section of drawing 3 ) of drawing 3 . A blow of ga 
carried out, and a nozzle 18 consists of the screw section 18-1 and the capillary section 18-2, and is joined to the up 
)eriphery section of this capillary section 1 8-2 by the lower part of the screw section 1 8-1 in one with welding, brazin 
)r caulking, the core of the screw section 1 8-1 - a bore d ~ the hole of the capillary section 1 8-2 ~ a larger hole than 
)ore dl of 1 8-2a - 1 8-la forms - having - this - a hole - 1 8-la and a hole ~ 1 8-2a is open for free passage 
00 1 9] the capillary insertion in which the aforementioned blow of gas is carried out to bottom wall 1 5a of the gas 
njection head main part 15, and the capillary section 1 8-2 of a nozzle 1 8 is inserted - a hole 22 prepares ~ having - 
capillary insertion - a blow of gas is carried out to the upper part of a hole 22, and the screw section 23 of a screw ** 
lake is formed in the screw section 18-1 of a nozzle 18 The upper part of the screw section 18-1 is flange 18-lb of 
liameter expansion, a blow of gas - carrying out ~ the capillary section 18-2 of a nozzle 18 ~ capillary insertion of 
)ottom wall 15a - while inserting in a hole 22, the seal packing 24 is intervened between flange 18-lb and the gas 
njection head main part 15 upper surface - making the screw section 18-1 - the screw section 23 - screw **** - 
Wngs, a blow of gas is carried out and a nozzle 1 8 is attached in bottom wall 1 5a of the gas injection head main part 

oreover, the material gas made into the method of leakage through between the screw section 23 and the screw 
;ections 18-1 can be prevented by forming the seal packing 24. In addition, in order to prevent the flash of the seal 
)acking 24, the concave seal packing-gland section 26 of diameter expansion is formed in the upper part of the screw 
lection 23 . 

0020] In order for a large number to carry out a blow of gas to bottom wall 1 5a which counters the substrate installat 
)ase 1 1 of the gas injection head main part 1 5 and to attach a nozzle 1 8 much capillary insertion ~ a hole 22 and the 
icrew section 23 prepare - having - each capillary insertion - near the periphery of a hole 22 The thermal path 25 
vhich lets the heat carrier for material gas temperature conlrol pass is formed, and this thermal path 25 is open for £re 
)assage to tiie above-mentioned heat carrier entrance 19 and the heat carrier outlet 20, and the heat carrier which flow 
rom the heat carrier entrance 19 passes along the thermal path 25, and flows out of the heat carrier outiet 20. 
0021] In the CVD system of the above-mentioned composition, by introducing material gas G into the material gas 
nduction room 1 6 from the material gas inlet 1 7 of the gas injection head main part 1 5, a blow of gas is carried out, 
naterial gas is injected towards the substrate 12 on the substrate installation base 1 1 from a nozzle 18, it reacts on the 
lubstrate 12 heated on the substrate installation base 1 1, and a reaction film is formed. 

I 0022] tiie capillary insertion which carried out the blow of gas as mentioned above, constituted the nozzle 1 8 from th 
icrew section 1 8-1 and the capillary section 1 8-2, and was prepared in the gas injection head main part 15, since the 
capillary section 1 8-2 is inserted in a hole 22 and the screw section 18-1 is considered as screw **** composition at t 
icrew section 23 the capillary insertion with a large path on tiie gas injection head main part 1 5 - only by forming a h 
12 and the screw section 23 and these capillaries insertion - since it is completely unrelated to material gas blowing o 
is for a hole 22 and the screw section 23 - coarse processing - enough - coming out - being certain - since - (the 
eakage of the material gas from between the screw section 23 and the screw sections 1 8-1 can be prevented by the se 
)acking 24) processing becomes easy Moreover, the aperture of a nozzle 1 8 can be extracted up until last minute by 
ising the small capillary section of a bore dl by carrying out a blow of gas (for example, less than [ dl=0.5mm ]). 
0023] Drawing 5 is drawing showing the example of outline composition of the second operation gestalt of the CVD 
lystem possessing the gas injection head conceming this invention. 30 is a reaction chamber (membrane formation 

I oom), the substrate installation base 3 1 which contained the heater in this reaction chamber 30 is aixanged, and the 

1 ;ubstrate 32 is laid in this substrate installation base 3 1 . The exhaust air system which is not illustrated is connected a 

I exhausted by the exhaust port 33 (reduced pressure). 

I 0024] The gas injection head 34 is arranged at the upper part of a reaction chamber 30. The gas injection head main 
j S5 of tiie gas injection head 34 is provided, tiiis gas injection head main part 35 is attained to 1st material gas inductio 
oom 36, and the 2nd material gas induction room 37 is formed. Moreover, the 1st material gas inlet 38 is formed in t 
.st material gas induction room 36, and the 2nd material gas inlet 39 is formed in the 2nd material gas induction room 
!7, respectively. A gasket 41 is made to be placed between the partes basilaris ossis occipitalis of the 2nd material ga 
nduction room 37 at a periphery, and tiie outside nozzle adapter plate 40 is formed. 
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0025] It reaches outside nozzle adapter plate 40, and bottom wall 35a of the 1st material gas induction room 36 and t 
iouble pipe nozzle which penetrates and mentions bottom wall 35b of the 2nd material gas induction room 37 later ar 
)repared. Drawing 6 is the enlarged view of a double pipe-nozzle portion (B portion of drawing 5 ). the double pipe 
lozzle constituted the screw section 42-1 and the capillary section 42-2 from welding, brazing, or caulking junction in 
me — the 1st blow of gas was taken and a nozzle (inside nozzle) 42, and the screw section 43-1 and the capillary sect 
[3-2 consisted of welding, brazing, or caulking junction in one ~ the 2nd blow of gas is taken and it consists of nozzl 
outside nozzle) 43 

0026] The 1st blow of gas is taken, and the capillary section 42-2 of a nozzle 42 is carried out the 2nd blow of gas, it 
:an be inserted into the capillary section 43-2 of a nozzle 43, and it makes the outer diameter d2 of the capillary sectio 
i2-2 smaller (d2<d3) than the bore d3 of the capillary section 43-2 so that a predetermined crevice may be made betw 
he periphery and inner circumference, the capillary insertion which takes the 2nd blow of gas for bottom wall 35b of 
ind material gas induction room 37, and can insert the capillary section 43-2 of a nozzle 43 - a hole 44 is formed, the 
ind blow of gas is taken for the outside nozzle adapter plate 40, the screw **** screw section 45 is formed, the screw 
lection 43- 1 of a nozzle 43 is set to bottom wall 35a of the 1 st material gas induction room 36 the 1 st blow of gas, an 
he screw **** screw section 46 is formed in the screw section 42 Moreover, the 1st blow of gas is taken, the blow of 
las of the screw section 42-1 and the point that the 2nd blow of gas is taken and the upper part of the screw section 43 
)f a nozzle 43 is the flange of diameter expansion of a nozzle 42 is shovm and carried out to drawing 4 , and they are 
;ame as a nozzle. 

0027] While taking the 2nd blow of gas, carrying out screw lump fixation, makmg the screw section 43-1 of a nozzle 
nto the screw section 45 of the outside nozzle adapter plate 40 the 1st blow of gas, carrying out the capillary section 
I of a nozzle 42 the 2nd blow of gas and inserting in the capillary section 43-2 of a nozzle 43 By carrying out screw 
ump fixation, the screw section 42-1 is made into the screw section 46 of bottom wall 35a of the 1st material gas 
nduction room 36 the 1st blow of gas, the 2nd blow of gas is taken for the capillary section 42-2 of a nozzle 42, and t 
capillary section 43-2 of a nozzle 43 is arranged in the shape of a concentric circle. They are seal packing which prev 
hat, as for 52, between the screw section 46 and the screw sections 42-1 to material gas leaks, and seal packing with 
vhich, as for 53, between the screw section 45 and the screw sections 43-1 to material gas prevents leaking. 
0028] Many above-mentioned double pipe nozzles which carry out the 1st blow of gas, take the 2nd blow of gas for 
lozzle 42, and consist of a nozzle 43 are arranged so that this nose-of-cam opening may counter a substrate 32. the 
capillary insertion of bottom wall 35b of the 2nd material gas induction room 37 in which the 2nd blow of gas is take 
or and the capillary section 43-2 of a nozzle 43 is inserted - the thermal path 47 along which the heat carrier for 
emperature control passes near the periphery of a hole 44 is formed Each thermal path 47 is connected to the heat c^ 
sntrance 48 and the heat carrier outlet 49, and the heat carrier entrance 48 flows out of the heat carrier outiet 49 throu 
;ach thermal path 47. 

0029] as mentioned above, the thing for which the diameter of inside and outside of the capillary section 42-2 and th 
)ore of the capillary section 43-2 are chosen when a blow of gas is carried out and a nozzle is considered as double pi 
composition ~ the 1 st blow of gas - carrying out ~ the aperture of a nozzle 42 - and the 2nd blow of gas can be take 
lozzle 43 can carry out a blow of gas, and the cross section can be set up freely 

0030] Moreover, a sealant 50 intervenes between the reaction chamber 30 upper part and the gas injection head main 
)art 15 lower part, and the sealant 51 intervenes between reaction chamber 30 soffit and a base plate 54. 
0031] In the CVD system of the above-mentioned composition, the 1st material gas Gl is introduced into the 1st 
naterial gas introduction room 36 firom the 1st material gas inlet 38 of the gas injection head mam part 35. By 
ntroducing the 2nd material gas G2 into the 2nd material gas introduction room 37 from the 2nd material gas inlet 39 
Take the 1st blow of gas, the 1st material gas Gl takes the 2nd blow of gas fi-om nose-of-cam opening of a nozzle 42, 
ind material gas is injected for the 2nd material gas G2 towards the substrate 12 on the substrate installation base 1 1 
rom nose-of-cam opening of a nozzle 43. This 1st material gas Gl and the 2nd material gas G2 are mixed, it reacts o 
he substrate 32 heated on the substrate installation base 3 1, and a reaction film is formed. 

0032] Carry out the above-mentioned double pipe nozzle the 1st blow of gas, take the 2nd blow of gas for a nozzle 4 
Old it constitutes firom a nozzle 43. Take the 1st blow of gas and a nozzle 42 is constituted from the screw section 42- 
ind the capillary section 42-2. Take the 2nd blow of gas and a nozzle 43 is constituted fi-om the screw section 43-1 an 
he capillary section 43-2. Furthermore take the 2nd blow of gas and screw lump fixation of the screw section 43-1 of 
lozzle 43 is carried out at the screw section 45 of the outside nozzle adapter plate 40. Since tiie 1st blow of gas is take 
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ind the screw section 42-1 of a nozzle 42 is considered as the composition which carries out screw lump fixation at th 
icrew section 46 of bottom wall 35a of the 1st material gas introduction room 36 the capillary insertion with a large p 
)n the gas injection head main part 35 ~ only forming a hole 44 and the screw sections 45 and 46 — it is ~ moreover 
hese capillaries insertion - since, as for a hole 44 and the screw sections 45 and 46, it is completely unrelated to 
naterial gas blowing off, they come out enough by coarse processing, and it becomes easy to process them 
0033] In addition, although considered as the double pipe nozzle in the above-mentioned example, naturally it is also 
)ossible to consider as the nozzle of the multiplex pipe composition more than a double pipe according to the number 
dnds of the material gas introduced into the gas injection head 34. 
0034] 

Effect of the Invention] As mentioned above, as explained, according to invention given in each claim, the following 
mtstanding effects are acquired. 

0035] Since according to invention according to claim 1 the blow of gas was carried out, the nozzle was considered a 
he composition which joined the capillary section and the screw section in one and it considered as screw **** 
'omposition at the screw section which prepared this screw section in the gas injection head main part That what is 
lecessary is just to form the large hole and the screw section of a path which insert the capillary section in a gas injec 
lead main part, since, as for the hole and the screw section which moreover insert these capillaries section, it is 
completely unrelated to material gas blowing off, coarse processing is enough as them and it becomes easy to process 
hem. Moreover, by using for the capillary section what has tiie small (for example, phi= 0.5mm or less) bore phi, it 
)ecomes easy, and by [ with small aperture ] carrying out a blow of gas and arranging many nozzles, carrying out a b 
)f gas and making aperture of a nozzle small can supply material gas uniformly on a substrate, and the membrane 
brmation of uniform thickness of it is attained. 

0036] Since it constituted fi-om screw **** in the screw section which carries out a blow of gas, considers a nozzle a 
laid heart-like multiplex pipe composition, and carries out each blow of gas and by which the nozzle was formed in th 
;as injection head main part, respectively according to invention according to claim 2 Like the above, that what is 
lecessary is just to form the large hole and the screw section of a path which insert the capillary section in a gas injec 
lead main part, since, as for the hole and the screw section which moreover insert these capillaries section, it is 
completely unrelated to material gas blowing off, they come out enough by coarse processing, and it becomes easy a 
certain shell and to process them. 

0037] Even if according to invention according to claim 3 it carries out a blow of gas and makes coarse some 
)rocessings of the screw section of a nozzle, and the screw section of a gas injection head main part by preparing a se 
nember Since the gas made into the method of leakage through during this period is prevented by the seal member, 
)rocessing of the screw section and the screw section is easy for it. And since the material gas supplied to a substrate 
urns into only gas which carries out a blow of gas and passes along the capillary section of a nozzle, the material gas 
vhich passed along much capillary sections will be uniformly supplied on a substrate, and the membrane formation o 
miform thickness of it is attained. 

0038] According to invention according to claim 4, by carrying out a blow of gas, since a nozzle considers the capill 
lection and the screw section as the composition joined in one, it can perform heating or cooling of a heating cooling 
neans effectively by lengthening this capillary section. Moreover, by lengthening this capillary section, a blow of gas 
carried out and processing of a nozzle and processing of the installation section are not with a bird clapper exceptiona 
lifficult. 

0039] since a CVD system is constituted using the gas injection head according to claim 1 to 4 which has the above- 
nentioned effect according to invention according to claim 5, it can be alike on a substrate, material gas can be suppl 
miformly, and the CVD system which can perform uniform membrane formation can be constituted cheaply 
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